Abstract. To promote empirical researches on performance evaluation of business incubators in China, this article systematically reviews related literature from 2010 to 2016. It is found from the review that (1) recent researches in this regard mainly focus on technology business incubators; (2) data envelopment analysis and mixed methods are gaining popularity; (3) performance evaluation criteria adopted, especially in the researches which do not employ data envelopment analysis, are quite inconsistent. As current researches pay main attention to national-level technology business incubators from the perspective of incubator itself, new researches should be carried out to other incubators and from other perspectives, such as incubatees and communities.
Introduction
Intended to support startup and entrepreneurial businesses, business incubators (BIs) have been given great priority by worldwide governments. Since the first in China being established in 1987, the whole country witnessed a great increase in the number of business incubators. According to the statistics of Torch High Technology Industry Development Center, Ministry of Science &Technology of China, there were 1468 technology business incubators and 94 national science parks by the end of 2013 in China [1] . In addition to these, there are a great number of other business incubators nationwide.
To both strengthen the operation management of incubators and for government management departments to make reasonable policies to guide the development of incubator industry, scholars have noticed the importance of performance evaluation of business incubators and have carried out some researches on the designing of evaluation system. However, until now a system which is commonly accepted has not come into being. To facilitate the process, this paper strives to analyze the recent development of related researches.
Method
To develop a comprehensive overview of recent empirical researches on performance evaluation of business incubators in China, the author of this paper applied a two stage exploration process. First, in China Science and Technology Journal Database, the Chinese equivalent of "incubator" was entered as part of title name or keywords and at the same time Chinese equivalent of "empirical" was entered as part of the whole text. Articles between the year of 2010 and 2016 satisfying the above two requirements were searched in the database, identifying 52 articles. Next, through reading the abstracts or the whole texts of the articles, the author identified all researches (n=20) in the field of performance evaluation of business incubators (see [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] ).
Findings
Research Targets and Data. Among the 20 articles, one article focuses on a business incubator of a higher educational institution for college students, the remaining 19 articles (95%) all focus on technology business incubators (TBIs) with 6 researches' sample being in the scope of a municipality, 1 in a province, 5 in a region or several cities, 6 in the whole country and one without explicit sample (see Table 1 ). Most of these researches use the data from statistics annual report of business incubators with 10 researches (50%) reporting using the data from China Torch Statistical Yearbook. Evaluation and Analysis Methods. When evaluating the performance of business incubators under study, 9 researches (45%) adopted data envelopment analysis (DEA) method, 3 researches (15%) adopted analytic hierarchy process (AHP), 4 researches adopted 4 different single methods, i.e., principle components method, stochastic frontier analysis (SFA), fuzzy comprehensive evaluation method and fuzzy analytic hierarchy process, while 2 researches adopted mixed methods (see Table 2 ).
In performance evaluation studies, the greatest difficulty lies in the determination of evaluation criteria and criteria weights. Analytic hierarchy process (AHP) is a conventional method to get criteria weights through expert opinions. However, as this method implies subjective bias, more objective methods began to be used alone or combined with AHP. Entropy weight is one of the methods, which is based on statistical physics and the concept of entropy in thermodynamics. In recent years it has begun to be incorporated with AHP in determining criteria weights.
Data envelopment analysis (DEA), "as a mathematical programming linear method", "was first established as the Chames-Cooper-Rhodes (CCR) and Banker-Charnes-Cooper (BCC) models" [22, p. 2171] . "It has been successfully employed to study the comparative performance of units that consume similar inputs and produce similar outputs [22, p. 2171] ." Different from AHP, using DEA can calculate criteria weights. DEA method, being non-parametric, has several limitations. It does not capture random noise. "Any deviation from the estimated frontier is interpreted as being due to inefficiency. With DEA also it is not possible to conduct statistical tests of the hypothesis regarding the inefficiencies scores [23, p. 3] ".
Compared with DEA, stochastic frontier analysis (SFA) "is a parametric technique of frontier estimation that assumes a given functional form for the relationship between inputs and an output [23, p. 3] ". "The main advantage of SFA is that it accounts for the traditional random error of regression [23, p. 3] ."
While it is difficult to judge which method is absolutely the best in evaluating the performance of business incubators, it is reasonable to say that mixed methods and more objective and quantitative methods such as DEA and SFA are becoming more accepted than single AHP method. Evaluation Criteria. The 20 researches under study can be divided into two categories according to whether they divide the evaluation system into both input and output index. All the researches which adopt DEA method or SFA method (i.e. first-category researches, n=10) have both input index and output index while the remaining researches (i.e. second-category researches, n=10) do not. The input and output index of the first-category researches and the performance index of the second-category researches are usually divided into two levels for further analysis and calculation.
Concerning the first-category researches, the evaluation criteria are quite similar. For the first level in the input index, there are usually three criteria: human capital, financial capital and physical capital, measured respectively with number of human resources in the incubator, capital invested in the incubator, and incubator space. For the first level in the output index, the 10 researches usually employ 2 to 3 criteria among economic benefit, social benefit, incubation efficiency, and technology innovation, each of which are commonly measured with 2 to 5 sub-criteria. Sub-criteria include employment increased, accumulated graduate enterprises, incubator revenue, total net profit of incubatees, number of incubatees, approved patents of incubatees, graduate ratio, average revenue at graduation, tax paid, and incubatees gained venture investment.
Regarding the second-category researches, for the first level in the performance index system, numbers of criteria employed in a single research ranges from three to six. Fig. 1 lists 8 first-level criteria appeared in the 10 researches and the frequencies of them to be employed in the researches. Criteria "social benefit" and "incubation service" are the two most often employed, followed next by "incubation management" and "incubation efficiency" (see Fig. 1) . For the second level, the total number of sub-criteria being employed in a single research ranges from to 3 to 27, resulting in 64 different sub-criteria. Following is a list of the most-often employed criteria (see Fig. 2 ).
With a further study of the criteria and sub-criteria of the second-category researches, it is evident that the index systems are quite inconsistent. This reflects that there is not a unified understanding of both the concept and elements of performance of BIs. 
Conclusion
The review of recent development of empirical researches on performance evaluation of business incubators in China reveals that the research focus is in technology business incubators, especially national-level TBIs. This is mainly due to the fact that there are relatively complete and successive statistics concerning the performance of national-level TBIs. As Chinese governments and organizations at various levels and in various areas have established many business incubators of various scales, it is necessary to study these incubators' performance to facilitate the development of incubator industry and better usage of government funds. The review also shows that Chinese researches in this regard were basically all carried out from the perspective of incubators. Further researches from perspectives of incubatees and community are needed.
